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1.0

The Autopilot Control System comprises ths GR(OND EQUI?14WT to pet-
form YWCTI(XAL TESTS and COnTROL OPERATIONS on the Missileborne
Atuopilot during countdown, statJ.% firings, and simulated Thunchings.
Major components of the system are:

(1) Autopjlot Control Console

(2) Autopilot Test Iroram er Console

(3) A Dtonilt Transducer Excitation aot

(4) &utopilot Monitor and Control Unit

The Xutopilot dontrol Systemwas -designed to permit operation and
test of the Missileborne Autopilot frm the blockihouse. The Auto-
pilot Controi ystem for the 'ATIVE FInR1- test program at S-i
(Sy m, differs from the AFYTC system as the XUTOPILOT fEST RO-.

'ORAMR and TEST MONITORIG UNIT are added to the blockhouse control
equipment. (Also, there are min6r differences in the stadard 'block-
house control equipment.) It,-is the purpose of thiR report to describe
the Autopilot ,Control System as us-ed at .h*D-S-S axore) .Standj ,,.

1.1.2 ADTQILOT _ONROL CONSOg - S- (Sycamore) - (7-68602) '_ f.

1.1.2.1 DES2=10N

The Autopilot Control Console, contains the following unitst

(i) utopilot Auxiliary Control Consgle

(2) Decade Event Timer Panel

(3) Autorilot Control Console Panel

F~ij. re ix~ a edntJ
4
,s of thie A., -4' ~ Cno~aiu
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1.1.2.2 MIGNE OSITION ThDICATOR PAFL (AUTOPILOT A7YI IARY CN'ROL

As may be seen in Figure 1, the.&gine Position Indicator Panel
is mounted on the Autopilot Control Console, directly above the
Decade Event Timer. The Engine Position Indicator Panel contains
the following component parts:

(1) ZwgiZn Z ositjoy Zero nd.ctor

This is a GREEN Press-to-Test light and an ON-OFF toggle
switch which are located in the UPPER LEFT corner of the
panel. Nhen the switch is closed the light may come "ON",
indicating when all the thrust chambers are ALIGNED. The
suitch is connected to a GREEN Press-to-TEST light on the
Function Safe Panel in the Test Conductors Console, so the
operator in that area will know when the thrust chambers are
aligned. It is also connected to a GRM Press-to-Test light
in the LOWER RIGHT of the Autopilot Control Console Panel
marked "*GINE ZERO". The reliability of the thrust chamber
alignment indication depends on the accuracy of calibration
obtained for the engine Position Indicator meters and as-
sociated circuitry. Tbe calibration procedure for these
Imeters is described in the maintenance section of this report.
(Figure 3 is a simplified schematic oe the calibration cir-
cuit as applies to the Booster Engine Position Indicators.)

(2) gOano and Fine Scale Indicatorg

The Coarse and Fine Scale Indicators are AMBER Press-to-Test
lights looated below and above a toggle uwitbl which selects
the desired scale to be read on the Engine Position Iadicator
Meters. These are contained in the UPPER RIGHT panel.

(3) Unine Position Indicator Meters

There are five (5) Gross pointer meters which indicate MGINE-
POSITION or THREST CHANBER L IGNMW,, Their position in the
CTER of the Engine Position Indicator Panel is arranged in
the same order a the five (5) Missile engines they represent.
(i.e., were the operator viewing the missile from the rear.)

(4) Scale Increments ad arement

The Engine Position Indicator meter scale for the Booster En..
gine Position is shown in Figure 2. The value of the scale incre-
met h-ngcs accoJrdI to the position of the COARSE-FINE toggle
switch. This switch controls a relay in the calibration circuit
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1.1.2.2 (Continued)

which selects a l.esser resistance when the switch is on
the FIN1E position and a 'rtat~rresistance when on the
COARSE position. Using the Pooster Engine Position Miter
as an example; each scale increment equals 0.5 degrees when.
on "FINE" and 1.0 degree when on "CO.ASE". There -re ten
increments each for pitch and yaw. Theme are arrr~nged
VEMICALLY and HORIZOAINALLY five (5) incremente on either
side of a GREEN DOT which has a diameter of 1.0 scale divi-
sion. The marking is black on a white background with the
cross pointers superimposbd.

(5) Pitch and Yaw Calibration Potentiometer (Figure 2)

(a) The pitch calibration potentiometers are located in
the LOWER LOFT corner of the Engine Position Indicator
Panel. These are eight (8) LOC&UG potentiometers, four
for "COARSE" calibration and four (4) for "FINE" calib-
ration. Only the "COARSE" calibration potentiometers are
accessible from the FRONT of the panel. The OFM71" calib-
ration potentlemeters are accessible from the REAR of the
panel and are located directly behind the "COARSE"rpote-

|.* tiometers. Both "COARSE" and "FVX" potentiometers are
arranged to correspond with the Engine Position Meter
they represent,

(b) The yaw potentiometers are identical to those for pitch
and are located in the lower right corner of the panel.

1.1.2.3 D.CADEEVi' T=  M ay,

* t The Decade Event Timer Unit is located at the top of the Autopilot
Control .Console Panel. The unit provides a means of timing the Air-
borne Autopilot Programmer from BOOSTER START to BOOSTER CPTOFF and
the Integrating Aocelerometezn from INTEGRATOR NULL to the BOOSTER
CUTOFF. Numerical indications of elapsed time appear on six (6)
circular counter tubes arranged in a single row. The tubes are the
glow-transfer type and the top of each protrudes through the panel
vhich is radially numbered 0 through 9,, (Figure 3 is a block diagrem
of the unit and Figure 4 Is a simplified schematic of the Decade Timer
Selector Circuit.)

The six counter tubeg, in combination, provide a timing range -f
.001 to 999.999 seconds with an accuracy of L.002% between start
an sop iMpueLs.
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1.1.2.3 (Continued)

(2) Timer Y.OFSth

The Timer C-W.F switch is located on the LEFT SIDE of the
panel. When closed, power is supplied to the Timer Unit.

The Reset switah is located on the RHIGT SIDE of the panel and
*is a pushbutton type. This switch is pressed after the afore-

mentioned tests to return the counter tubes to the zero position.

(4) Counter Tubes-

The six (6) oventer tubes are Sylvania nmber 6802 type, or
equivalent, and as shown in Figure 5, are arranged to count
100,0001,, 1O,"O0ts, 1000'sp 100'ts, 10f and UNITS, (reading
from left to right on the panel)3,

The Starting Impulse for both the FLIGHT PROGRmNER &nd the
B"INTRATD9G ACCELEROMETER is applied via switches on the Auto-
,)ilot Control Console and are described in paragraph (1) of
Section 1IJ.2.4.

1.1.2.4 AUTWILQo T " T, C asoLE ,ANEW

This panel is located directly below the Decade Event Timer Panel.
Figure $ shows the Autopilot Control Console Panel which consists of
the following component parts:

(1) Pede TiMer SeleCt r Switch

The Decade Timer Selector is located in the UPPER LEFT CORNER
of the panel. It is an CK-OFT-Q toggle switch which selects
either the INTARATING ACCELERO,=ER & the FLIGHT PROGRAmER
PROGRAM fer the Decade Zvent Timer, (as noted in paragraph (5)
of Section 1,1.2.3).

(2) Pro Mrqir Zeo L-digator

The Programmer Zero Indicator is a GIM Press-to-Teatlight,
located above the Decade Timer Selector Switch. This light in-
dicates that the Flight Progrmmer is on "ZERO". The light will
go ICFF* during the FLIGHT PRGRAKM TEST CYCLE.

(e-NhtENTvA-
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1.1.2.4 (Continued)

(3) 92oster Cutoff Indicator

The Booster Cutoff Indicator is an AYBER Press-to-Test light,
located to the right of the Programmer Zero Indicator. This
light comes V at the duri4 the FLIGHT PROGRAMMER TEST
CYCLE, Ord N R9DTG AZCtDZfftVTER ^ETE indicating Booster
cutoff.

(4) Uram Start SwItch1

The Program Start switch is a NORMALLY CLOSED pushbutton switch,
located directly below the Decade Timer Selector switch. press-
ing the Program Start Switch starts the Flight Programmer.

(5) Acelerometer NulliUZ Switch

The Accelerometer Wulling Switch is a two-position toggle switch,
located directly below the Accelerometer Null Voltmeter. This
switch APPLIES or RELEASES the Accelerometer Null for TEST PUR-.
POSES. (See Figure 6.)

C' (6) Aooelerometer._i . r ,

This meter is used in conjunction with the Accelerometer Nulling
Switch. It has a full scale range of 0 to 30 volts DC. When
the Accelerometer Nulling Switch is on "ML", the motor should
indicate fourteen (14) volts, or MID-SCALE.

(7) Boll Erorax Readout

The Roll Program Readout consists of a digital type meter wfifuh

(8) Read-tndbY Switch

The Read-Standby Switch places the Roll Frogram Readout Meter in
the "OPERATE" (READ) or OSTANDBY" condition.

(9) B211 WRogra Set.itch

Figure 7 is a simplified schematic of the. Rol Program Set-Switch
and associated circuitry. The Roll Program Set.Switch is located
directly below the Roll Program Readout Meter. It is a two.
position toggle switch which enables the operator to pre-set the
AMOUNT and DIRECTION of missile roll. The "L" indicates a PLUS (+)
or clockwise roel when looking forward towards the nose of. the
missile, and the "R" is a MINUS (.) or counter-clockwise roll. This
is related to a LEFT or RIGHT heading after the missile leaves
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1.1.2.4 (Gntinued)

the launcher.

(10) .itch. Yaw, gd 1l~l Idicators

The Pitch, Yaw, and Roll Indicatorz are three (3) AER Press-
to-Test lights located at the TOP RIGHT of the Panel. These
lights indicate which channel is being exercised, either AAN-
UALL! or AUTOMNATICALLY. The Channel Selection is made by the
Channel Seector Switch which is described in paragraph (16)
of this -ection.

(11I) Intcrator ullne Switch

The Integrator N~ulling Switch is a two-position toggle switch
located directly under the Integrator Nulling Voltmeter. This
switch controls the Integrator Nulling when the missile engines
are NOT being exercised by the Engine Exercise Unit. The pri-
mary purpose of this switch is to NUILL the integrators prior
to a simulated launob.

(12) tmt tor e : .Y

This meter is a CE1TER-READING DC voltmeter with aO to 10
volt scale each side of center. It should read "ZERO" volts
when the Integrator Nul ing Switch is in the "NULL" position,
provided the Fagine Exerise Unit is not operating. When the
Engine Exercise Unit is in operation, the Integrator Null Switch
is LOCKED OUT gals& chnel? . ftereis. and,'th*e ter:wi'l -
flct..t-au=tie exercise progresses.

(13) Gyro NI211In Switch

This switch is located directly under the Gyro Nulling Voltmeter
and serves the same purpose for the gyros as the Integrator Null-
ing switch does for the integrators.

The Gyro Nulling Meter indicates when the gyros are nulled, In

this respect it functions identieally to the Integrator Nulling
Meter. There is, however, a MAJOR DTFFERENCE in that the Gyro
Nulling Meter is a Dual Scale center reading PC voltmeter. There
is a ten (10) volt scale (CENTER READING) and a five (5) volt
gcale (CENTER REDI0NG). The ten volt scale represents the INPUT
%o the meter from the GYRO AYYLTFIER, and the five volt scale re-

( pi esents the DISPL ACWFAT GYRIO VNT tn rer. Me 6dae selc-
ctioa is made by the Amplifier-Displacement switch.

& • •H• nnNTnnkL
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1.1.2.4 (Continued)

(15) &Unifier - Displacement Swtch

This switch is located to the right of the Gyro Nulling Meter.
It is a two-position toggle switch and selects one of the two
scales described in patgrapb (14) of this section. There are
three (3) channels possible on either ANPLIFTi. or DISPLACE.-
MENT positions. These are PIC.!, YAW, and ROLL. The Channel
Selector Switch selects the desired channel.

(16)) Chael Selector Switch

The Channel Selector switch is a rotary, seven-position switch
located directly below the Gyro Nulling Switch. Positions to
the left are for "JANUAL" and those to the "RIGHT" are for
"AUTOMATIC" operation. When on any of the 1.1JITA L" positions,
the Integrator and Gyro voltmeters will indicate the voltages
of the channel selected acoording to the position of the AMP-
LIFIER - DISPLACEWT SWITCH. When the Channel Selector switch
is on the "AUTOMATIC" side, (RIGHT side of "OFF"), the channels
selected will be exercised in the order shown on the panel.

(17) Exercise Selector Switch

This switch is a rotary five (5) position switch, located directly
below the Integrator Nulling switch. When to the LEFT of "OFF",
the Engine Exercise signal is applied to the Gyro and there is a
CHOICE of either maintained or releasing the INTEGRATOR NULL of
the channel being exercased. When on the RIGHT side of "OFF",
the Engine Exercise si*W is applied to the Integrator input
through the Integrator Nulling circuit of the channel being
exercised. There is a CHOICE of releaiing or maintaining GYRO.-
JIL as the test requires. The channel exercised is chosen by
the Channel Selector Switch. (Paragraph (16) of this section.)

(18) k.2rLEL..§I~

The Exercise Start consists of an ANGER Press-to-Test light and
the Exercise Start switch directly below it. These are located
below the Exercise Selector Switch. The Exercise Start Switch
ie a XTAO1U type puxN*tten switch, When pressed, it will
start the Engine Exercise Program. The Exercise Start light
should come "ON" when the switch is pressed, indicating that the
Exercive Proeram is underway.

(19) Static Fir= Switch

The Sta 'eJ Firing switch is a two-position (-OFF GUARDED SWITCY,
This switch must be "ON" during a static firing. When in the I'*
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position, it BY-PASSES the Exercise Selector switch inter-
lock. (The necessity for the interlock around the Ixercise
Selector circuit is that during a static firing it is de-

z!- sirable to have selected the Engine Exercise PRIOR to or
DURING firing of the engines.)

(20) 2ZM g~sahle Sw~tch

This switch is a two-position toggle switch located directly
below the Channel Selector switch. In the DISABLE position
this switch GROUNDS the OUTF from being fed into the Inte.
grators and Servo Amplifiers. (This is required so as to
eliminate the possibility of severe structural autopilot os-
oillations that could ocur during a static firing.)

(21) Zel*z

The Panel Power is applied by closing the two-position toggle
iwitch located in the BOTTO. !L2T CORfER of the panel. When
Ahe switch is closed, the AMBER Press-to-Test light, directly

-,abve-it, comes "1", indicating that 115.2 vblts AC, 60 oycle,
j 3 phase power (supplied by the PAD FACILITY SYSTEM) has been

applied to the Autopilot Control Console, including the Decade
Event Timer. This power is also supplied to the Utopilst y4nf-

* This control consists of a two-pozition toggle switch and an
'AWR Press-to-Test light directly above it.' These are located
to the RIGHT of the Panel Power Controls. Closing the switch
applies +28 volts DC to the WOAItE GYRO HEATERS, located in the
Eissile Displacement Gyros, and simultaneously to the COARSE
RW HEATER INDICATOR LIGHTS.

0!

(23) Coarse gyxo Neter Indicator jjhtg

These lights comprise the TOP ROW of ABER Press-to-Test lights
to the RIGHT of the Missile DO Switch. There is one light for
each Displacement Gyro Coarse Heater (PITCH, YAW, and ROLL).
When the Coarse Heaters bring the Displacement Oyro tp to *NEAR
OPERATMIN TAWERATU iZO which is 140 degrees, j5 ,degrees Fahrenheit,
a thermostat an each Displacement Gyro cuts the hower to that Gyro,

"cutting off the Coarse Heater Voltage M the associated channel.
!he COAwl .tP. nA NDIT. -' A go Tm as Cdarse Heater Power
Is cutoff to the PITCH, YAW, or ROLL Dispnlacement:Gyro.
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1.1.2.4 (Continued)

(1) Fine gro Heater Indicator Lihta

These comprise the BCYrTO14 ROW of AYMER Press-to-Test lights,
directly below the Coarse Gyro Heater indicator lights. Ap-
proximately FIFTEEN (15) minutes FINE warm-up time is re-
quired after the COARSE HEATERS have cycled, to bring the Displace-

rient Gyros to the "OPEPATIONAL FINE" temperature of 150 degrees
±.1 degree Fahrenheit. During this FINE warm-up time the FINE GYRO

. HEATER INDICATOR LIGHT will come ",'", (NOTE: The MISSILE AC
SWITCH must be closed to energis thL.-t.b caitzz"cmit!y that
0itrlth +28 .tDG-to the Fti. 14teos. r (See '-)aag'rajh--(26) this

(25) Heaters Cyoled I cdiator Light

'/ This is a oGz Press-to-Test light, located to the RTGiVT of the
Gyro Heaters lights. As soon as the "COARSE PEATERS" have warmed
up the Displacement Gyros to *NEAR OPERATING TEMPRATURE", (as
deacribed in paragraph (23), they have OCYCLED" and the "HEATERS

* 2 YCLES LIGhT" will oome "ON" as the last 'CO.RSE GYRO HEATER
LIGHT goes 0OFF".

(26) k1gJlhA

This control consists of a two-position toggle switch and an
AMBER Press-to-Test light, direcstly above it. (NOTE: Due to
an interlock in the Coarse Beater relay circuit, this switch is
ineffective until all the Coarse Heaters have cycled.) When
the Coarse Heaters Cyclei light comes "ON", the MISSILE AU SWITCH
may be closed, applying 400 cycle power to the MISSILE AC BUS.
This 400 cycle power also controls a +28 volt DC source to the
"FIN Gyro Heaters which will bring the Displacement Gyros to
"OPERATIONAL IE" temperature. (NOTE: SERI(OJS DAMIGE to the
Displacement Gyro Spin Motors would occur if AC power were ap-
plied prior to the Coarse Beater Cycle as they are immersed in
a lubricating fluid which is almost a solid at ambient tempera-
tures.)

(97) 1=3ine Zero Iioator

The Egine Zero Indicator is a GREN Press-to.Test light located
to the RIGHT of the Missile AC Indicator light. This light comes
"CtI" when all Thrust Chambers are ALIGNED. It receives its sig-
nal via the Engine Position Zero Switch located in the UPPER LEFT
CORNER of the Engine Position Indicqtor pVnal (Refeto- *1 p--
graph (1) of Section 1.1.2.Z)

j/
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1.1.2.4 (Continued)

(28) At lR eady

This control consists of a two-position toggle switch and
a GREEN Preas-to-Test light, directly over it. The Autol-i2ot
Control Console operator may close the Autopilot Ready Swito .,
causing the "AbTOPILOT READY" light to come "ON" - both in the
Control Console Panel and the PRE-START Panel of the TEST" CON-
DUCTORS GONSOLE. The following conditions must be met PIRIOR
to giving the AUTOPILOT READY SIGRAL. (Figure 8 shows con-
ditions required prior to giving the Autopilot Ready Signal.)

(a) &r"d P t* 9A ! o .

(b) Integrating Accelerometer "NULLM".

() Gyros "DISABIED".

(d) Gyros "NULLED", or Vernier Start Relay "ENERGIZED".

(e) Exercise Selector "OFF", or the Static Firing Switch "ONO.

() Engine Zero SVitch "ON".

1.1.3 = 1RG MING THE AITOPILOT CONTROL CQOLSOE - (Refer to 7-68602)

The following is an analysis of circuit behavior when power is applied t
to the Autopilot Control Consoles

The Autopilot Control Console is energized by closing the PANEL
POWER SWITCH (SI), applying +28 volts DC to the console unit.
The PANEL PO',% RELAY (KI) "CIOSES". This relay controls the
115/208, 60 cps, 3 phase powEr (supplied by the PAD FACILITY
SYSTM).

(2) E 2LZb!AX_

The Panel Power Relay (KI) contacts DI and D2 is connected to
one side of the Decade Event Timer ON-OFF switch, and through
contacts Cl and C- Phase A, to the Decade Event Timer eircuitry;
i.e., filament heaters, etc., and also to the Normally Open con-
tact of the Roll Programmer Voltage Adjust Switch (S18); through
contacts A1 and A2 to contacts C3 and C2 in the t'ree phase, 60
vale Power Ral y_ (lA*+.A 4y, qMAVin'wi LVOT'PA''T Ifly)

and then to the Blower Motor in the Transducer Excitation Unit.
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1.1.3- (Continued)

UNIT.. (NOTE: The Transducer Excitation Unit is located in the
Blockhouse Control Oenter, and the Autopilot Monitor and Control
Unit is located in the Transfer Room. Both units are described
in this report).

(3) TbeMal TiM Delay Relay (A2)

+28 volts DC is applied to the Normally Open contact of the
Thermal Time Delay Relay (12).

(4) Gyro Mater Selector 39lZ (Wk)

+28 volts DC is applied to one of the mniving contacts of the Gyro
-Indicator Switch (S17) which applies power to the Gyro Meter
Selector Relay (K604), mounted in the Relay Chassis of, the Auto-
pilot Monitor and Control Unit. (This relay selects either a
-10-0-+10 Gyro Amplifier Signal, or a -5-0-+5 Displacement Gyro
Signal.) The motor scale is changed depending on the position
of the Amplifier-Displacement Switch (S17), (located on the Auto-
pilot Control Console). (Refer to Section 1.1.2.4, Paragraph (15).

(5) looster ItJgon Start Rea (16L)

+28 volts DO is applied to the Gyro Null Switch (S16). This is a
SPST switch which, when closed, applies power through contacts of
the Booster Ignition Start Relay (K618) located in the Autopilot
Monitor and Control Unit; then to the coil of the Gyro Null Relays
(K614 and K615). When the Booster Ignition Start Relay (618 is
energiLed, (by closing the Ignition Start Switch in the Propulsion
Engine Control System), the Gyro Null Relays (K614 and X615) power
is removed and the Gyros cannot be nulled, irrespective of the
position of tho Gyro Null Switch (S16).

(6) Acceleromter ulling Relay (]619)

+28 volts DC is applied through the Norally Closed contacts "A2 and,
A of the Release Relay (6) to the Accelerometer Null Switch (S15)
is is a SPST switch which, when closed, applies power to the Accelero-

meter Nulling Relay (K619), located in the Autopilot Monitor and Control
Unit. Upon application of the Umbilical Eject Signal, the Release Relay
(16) is energized, opening the contacts which apply power to the Accelero-
meter Null Switch (S15), and the acceler mter cnnot be nulled, irre-
spective of the position of the suitch (S15).

(7) Jnt'ra.Etor N illiuz R __4k d K617)

+28 volts DC is applied through the Normally Closed contacts C2 and C3
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1.1.3 (Continued)

of the Release Relay (K6) to the Integrator Null switch (S7).
Closing the Integrator Null Switch (S7) energizes the Integrator
Nulling Relays (X616 and K717), (located in the Autopilot
Monitor and Control Unit). The sequence of operation for the

T Integrator Null Switch (S7) and. Relays (K616 and K617) is the same
as that described in the preceding paragraph and, therefore, the
Integrators cannot be Nulled after application of the Umbilical
Njeot Signal, irrespective of the. porition of the Integrator Rul
Switch (S7).

(8) Gyro Disable an (W5 an K606

+28 Volts DC is applied through the Normally Closed contacts D2
and D3 of the Release Relay (6) to the Gyro Disable Switch ($8),
and then to the Gyro Disable Relays (605 and 1606), Ilocated in
the Autopilot Monitor and Control Unit), which are energised-
grounding the Gyro Amplifier Outputs, This is provided as a Safety
Factor for Static Fixing Tests and eliminate the possibility of
Structural Vibration causing damage to the missile. An interlock
is provided across the Gyro Disable Switch (SS) and the contacts

( of the Release Relay (X6), insuring that the Gyros are disabled
during a Static Firing. When a launch is planned and the Static
Firing Switch (5s1) is "OF, the Gyros cannot be disabled once
the Release Relay (96) has closed, (t tUIICAL EJ ET SINGAL)
irrespective of the position of the Gyro Disable Switch (S8.

1.2 MISSILE PO - AQ ARDM

Missile Power is supplied from the Secondary Distribution Center. The
following is atk anal-sis of how it is applied to the Missile Bus via the
Autopilot Control Consoe :
(1) DO Jgag

By closing the Miasile Power Switch (52), +28 volts DO is appiied
to one side of the coils of the Gyro Coarse Heater Relays (1, 14,
and W). The other aide of the coils are connected to +28 volts DC
at the Gyro Coarze Heaters. (Figure 9 is a simplified sohemat'.c
of the Coarse Heater Relays and associated circuitry). When th Gyro
Coarse Heaters hav come up to temperature, (140 degrees, +5 degrees
Fahrenheit), a thermostat opn removing the +28 volts DC from the
Gyro Coars, Heater Relay coils allowing current to flow through the
heater windings to -28 volts DO. (This flow of cumrent energised
the Coar3e Heater Relays, causing them to Lock in a Closed positd).
When all three (3) Heater Relays (K3, [4, and K5) are closed, '
volt* DO 1B a.. P..--d- to the Lie of the Thermal Time Delay Rel
(12). Five seconds later the Thermal Time Delay Relay (X2) close \

cIN-HISN~hA
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1.2 (Contined)

applying +28 volts DC to one side of the Missile AC Power Switch
(33), which, when closed$ applies 428 volts to the coil of the
three (3) phase, 115/208, 400 cycle Power Relay (U417), thus
applying power to the Missile AC Power Bus. (NMt The Gyro
Cowrse and Fine Heater Ilicators on the Autopilot Control Console
Panel are lighted when the Heaters acr energisod, and unlighted
when the Heaters are de-energise.d The 428 volts DC for the i.'c
dicators is supplied from within the missile).

(2) 6 u

(a) The AC Power is applied to the Missile by closing the
Missile AC Power Switoh (83), (located on the Autopilat
Control Console Panel). DC Power is then applied to ono
side of the switch after the heaters have clled. Closing
the Missile AC Power Switch (33 energises Relay 1417.

(b) The voltage required to energize the Autopilot Ready System
is applied f= the Flight Programaer withiu the Missile.
This voltage is available only when the programer is on
0M . This oondition is noticed by the Progrmer Zero
Indicator light coming ON'. This is a GREIN press-to-test
light located on the Autopilot Control Console Panel, (refer
to Section 1.1.2.4, paragraph 2). This indicator gets its
voltage from the same source as the Autopilot Ready Systw.
In order for the Autopilot to be "Ready", the Acelerometer
Xulling Relay (619), the Integrator Ju1l g Relays (K616
and 1617), the Gyro Disable Relay (X5), azd the Gyro Nulling
Relays (1614 and 1615) must be 018. To insure that the
Autopilot Ready Signal is maintained after Booster Ignition
Start, the Booster Ignition Relay (K618) parallels the Gyro
Nulling Relays (K614 and 1615). When the Static Firing
Switch (81 is "o" (or the Execiise Selector Switch (86)
is in the "O" position). the voltage is applied to the
tgin Position Zero Switch (S204)0 (located in the Auto-
pilot Auxiliary Control Console. This switch is closed when
the engines are on Zero Position. Closing the Autopilot
Ready Switch ($12), will then light the Autpilot Ready
Indioator (117) on the Autopilot Control Console Panels and
send the Autopilot Ready Signal to the Launch Panel.

1.3 DISPLACamENT GR WA:&4IP PWIOD

A. Descr~ii 2f Or~atjon

(1) Panel POWs Switch [si)

Close the Panel Power Switch (SI) to "ON'. +28 volts DC lights
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the Panel Power Indicator press-to-test light (I-), and Power
Relay (1l) is energised, applying 115 volt AC, 60 cycle power
to the Autopilat C'ntrol Panel.

(2) Missile PC Swih (82)

Close the Missile DO Switch (S2) to "ON". +28 volts DO flows
through 1601 when internal DC power is "OFF", and 1602 when
external DC power is RON". When the Missile DC switch is closed,
relay 1406 is energised and +28 volts DC lights the Missile DC
Indicator (1-2) and applies 428 volts DO to the Gyro Coarse
Heaters. The Gyro Coarse Heaters aome "ON" s EreM1t of
voltage to P1001-84. (NOTEs The Gyro Course Heater Relays
(W, 4, ad 15) are MDT energized initially because BOTH sides
of the Relay Coil have 4Q8 volts DC applied to them.)

(3) Gmr Cows HAtAerA

As Coarse Gyro Heater Power is "CUT OFF" by a thermostat in
each channel, current flows through the relays 13, X4, or 95.
As soon as currnt is applied, the relay operates anid remains
enrgised. W hn all three relays are energized, +28 volts DC
is applied to the Time Delay Relay (12) closing it. +28 volts
DO from the Panel Power Switch (81) will now light the Coarse
Heater Cycle InicaLtor (1-4).

Turn the Missile AC Switch (S3) to "ON". +28 volts DC ener-
gizes relay V.17 via the time Delay Relay (K2) and the Kissile
AC Power Switch (3), The AC Power Indicator light (1-3) comes

. * "ON" and 400 cycle power is appliedttothe Missile Autopilot bus.
Displacement Gyro Spin Motors and the FINE heaters are energized
from the bus. Fifteen (15) minutes MUST be allowed for the Fire
Temperature of 150 degrees, ±1 degree Fahrenheit to be attained
before exercising the displacement Gyros.

2.0 AI~oPI1O Ts? FoW (AP)

211

The Autopilot Test Programmer comprises the equipment required to effect
a complete simulated operation of the Airborne Flight Control System or
componento thereof. The Autopilot Test Programmer consists of the follow-
ing major components:

(1) Autopilot Test Programmer Crnsole

(2) Autopilot Test Programmer Auxiliary Console

F ENTCAL
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2.1 (Continued)

(3) Autopilot Test Programmer Quarter Rack.

2.2

The purpose of the Autopilot Test Programmer (ATP) is to rapidly pro-gram simulated inuts into components of the Flight Control System, Inaddition, it can, at the discretion of the operator, join the componentsto effect a complete simulated operation of the Airborne Flight ControlSystem. (This is accomplished by by-passing the Engine Exercise Portion
of the Autopilot Control Gonsole by moans of a Relay and Buckout Ampli-fLier Unit,'(which is a component of the Autopilot Monitorifd Control
Unit, described in section 4.0 of this report), The Schematic Diagram7-68602 consists of seven (7) sheets showing the entire Autopilot Cont-rol System - Sheets 4 and 5 are of the Autopilot Test Programmer. TheATP provides the gyro test signal and servo test signal, monitors them,and autoatically ontrols their introduction and routing into the sy-0tam. It simultaneously gives a visual monitor of test conditions to
the operator - as pertains to program time.

2,3 WORIPTIM

(1) SIx-§hanei Paper Ta e pun

This unit punches a pro-arranged progrAm into a 7/8-inch wide papertape (See Figure I0). When an automatic program is required the pre-
punched tape is fed through a aix-channel paper tape reader.

(2) Six-Channel Paer Tane Reader

This unit reads the punched holes and interprets the punched code
into any one of sixty-two (62) selections through a relay tree sel-
eotion matrix.

(3) Tree SelectIgn Matri -

This group-of relays interprets the code to a given selection, -makes the selection and holds it until signaled to clear it by
another punched code.

10TE One row of punched holes is required to make a given selec-
tion; however, the reader operates at ten (30) steps or
rows per second, so that coordinated inputs as close -s one-
tenth (1/10) second apart may be effected.

(4) S~gl Generator

This unit provides Sine Wave, Ramp,, and Sweep frequency functions
of various frequencies and amplitudes upon comiand of the selection
mat-rix.
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2.3 (Continued)

(5) ft-M&t Selection (Control and Monitor Panel)

This unit permits the operator to:

(a) Control POWER to the ATP

(b) Manually PRE-PNCH a tape program

(c) Automatically READ a taped program

(d) Observe the PROGRESS of a program

(e) Manually CG!ECK and TEST certain components

NOTE: A block diagram of the system is sh-n in Figure 11.

* 2.3.1 Automatic and Manual Selection

The Programmez'is capable of making ONE select i.n AT A TIME of 62
possible selections. When reading a PRE-PUNC*ED tape, it is capable
of. making s uph a selection T&N times every SECOND. When operating
manually$ t~e switches on the ATP M53AJAL CONTROL PANEL provide the
electrical %eleotion impluses to the Channel Relays, which in turn
operate th. Tape Punch and Selection Matrix.

NOTE: It is possible to make MANUAL SELEZ!TIPNS without punching the
4rpe bprs gV9tw e t perltibnsode Rotary switch in the Reader-
Punch Contrdl Field by switchin to MANUVL-TEST° Under this
condition, functions involving the SIGNAL GE1;RATOR; namoly,
FIXED FREQUENCY, SWEEP FREQNICY, and RrYP,, are generated as
usual. In the MAIAL-PUNCH tape position the fignal Generator
will not be driven. (The selections, whether made MHINU ALLY or
AUTOMATICALLY, will be displayad by the indicator lights ad-

diljecmt to the Selector Switches.

2.3.2 Panel Ar~anaeent

The Test Panel is arranged with switch rroupings as follows: (Refer
to Figure 32)t

(1) Servo Test Oign&l

(2) Engine Position Output Mode

(3) Gyro Test Signal

(4) Servo and Integrator Control

,.
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2.3.2 (Continued)

(5) Flight Programmer

(6) Reader-Punch Control

(7) power Qbntrol

(8) Test Jacks

(9) The Rate Computer to the Yaw Function Switch is Yaw Function

ISOLATED. It is cleared by the "C.EAR" switch under the Flight

Programmer.

2.3.3 - -*USIi of ftatIgn

This section describes what the switches and indicators in the ATP do
and how it is accomplished.

(a) Seetion

During M10NUAL selection the basic selection devise is a rotary
switch.. (Refer to Figure 12.) To make a selection, the switch
is set to the desired position and the momentary pushbutton direct-
ly below it is depressed. If the ATp makes the selection, the in-
dicator light OPPOSITE the selected setting will light. The momen-
tary pushbutton switch associated with the large rotary selector
switch in the CITER of Servo Test Signal grnuping is to the right
and kbatothe ?OUR color codes designating the unite ,f the quanti-
ties it is capable of selecting. Other SINGIE selections are madG
by toggle switches, both MOMENTARY and LOCKIM . Each particular
switch (FUNCTIN and OPERTICN), is described as follows, commenc-
ing at the UPPER RIGHT SIDE of the panel:

2.3.301 SV ESfSGA

(1) JMAL

To select the channels into which the test signal will be intro-
duced, the Selector Knob is rotated to the desired po itions and
the HM TARY pushbutton switch, directly below, depressed. The
indicator lamp opposite the selection will light. It is possible
to intb'iuce the signal into any or all channels by making the
selections one at a time, depressing the bushbutto after EACH
SLECTI(1. The lights remain "ON" until cleared by the Clear Servo
Test and Integrating Control Switch. ke each selection is made
(if the unit is set for MANUAL-PUNCH TAPE), the tape is AUTOMATI-
CALLY advanced one step preparatory to receiving the next signal.
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(2) M.1CTION SALEgIT

This switch operates in the same maunner as the Channel Switch.
ONE FUNCTION SELECTI1)N ON Y should be made for a given test.

This switch operation is the same as above. Nl 41Y SELEGTQU
for a given test should be made, depending on the MAXIMUM ANGLE
of engine deflection desired.

(A) The large rotary switch in the CENTER Of the Servo Test
Signal Field selects the various magnitudes nf the quan-
tities selected by the Function Select Switch. Switch
operation is the same as above, EXCEPT that the momentary
pushbutton associated with this switch is l-cted to the
RIGET and ABOVE the four color codes which identify the
units. _EJQL Et If a fixed frequency SINE WAVE input
has been chosen with the Function Select Switch, then the
ring of figures identified by the PIE color around the
large switch indicates that a frequency fr-)m .3 cycles per
secon4 xay be chosen. The other three colnrs identify the
other quantities associated with the Function Seleationst

BLACK for SW3EP FREQU&Y in total cycles.

RM for STEP AMPLITUDE in degrees

GREW for TIME to MAXIMUM RAN? in seconds

NOTE: The selection of these quantities begins the test.

(3) To SUSTAIN the test, it is necessary to advance the tape by
use of the Telephone Dial in the LOWER RIGI corner of the
panel; each digit advances the tape one (1) step. When the
tape is being read, this is equivalent to one-tenth (1/10) '
second R3& time. Therefore, for each 0.1 second tot dura-
tion, the corresponding number on the dial should be used.

(a) Dialing 5 will sustain the test 0.5 or 1/2 second;
dialing 0 will sustain it 1.0 second, etc. A Program
Continuity Counter located in the MOITOR PAVEL above
the Control Panel indicates the PRXCRESS of the protram
by ztcps (Refer to Figure 14).
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)KYr Dividing this total by TEN (10) will
indicate the TOTAL nuaber of seconds
a given program HAS RUN.

This switch n s up the code which HCETAILI disconnects the
holding bus for ALL the Servo Test Signal Scleotions. It is a
)#NTART type toggle switch which is depressed DOWNWARD to
operate. Upon operation, all the indicator lights in the Servo
Test Signal Field will go "OUT* indicating thay have been cleared.

NOTEs It is suggested that a cpleto test be planned by
use of a TAULATE) FORM such as shown in Figure 13.
(The remsi-d colman has boon s5own for explanation
only.) In the Servo Tet Program ONL!, it is possible
to change the values of the quantities chosen by the
large selector switch; rotating the Bwitch to the now
vale desired and AGAIN depressing the momentary push-
button switch, will apply the new value before the pro-

-( iouasly selected one is cleared.

I WPLEs A test involving a step deflection of -2 degrees
may be INCREASED TO -3 degrees without cancelling
the signal for an instant, which would permit the
Servos to begin Nulling. (When SITW frequency is
chost', it is MDT possible to change quantities as
described above; the CLEAR SEVO TEST CODE zust be
used.)

The operator may effect MMAL DISPIACGNM of the engines by use
.: -thefethe controls under &gine Position Output Mode. (For the AUT0-

)ATIC OPEUAIONS previously described, the switch would have been
set to the AUTO POITION Operation of this switch to MANUAL acti-
vates the MANUAL Potentiometer Control* For this test ONLY, the
ehannel desired should be selected. The Irgine SerVos are'then
oontrofld by the MANUAL KWOB and will displace at the rate and to
the XAXXMU dofletien called for, (as the operator rotates this
knob), provided the output switch is closed.

2,3..2 O}]IO TEST SIcmlJ3

Gyro Tes, Channel Selection is offected the same way as Servo Test
Channel Selection. Again, the signal may be routed into any or all
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2.3o3.2 (Continued)

three of the channels by making the selections one at a time
and depre"ping the scdntary pushbutton directly below it
after each selection.- The lighted indicators serve as a "wmory*
to indicate which channels have been chosen.

(2)

Magnitude selection of the Gyro Test Signal is accomplished in
the seme manner as above. The units +1 through +5, and -1 through
-5 are diensionless units representing relative magnitude of a
step input voltage; either in phase or e4t-f-phaze with the refer-
ence voltage. The atual voltage provided is adjustable by an AC
potentimeter accessible from the control panel. It is to 1#L
that the Gyro Test Signal is referred to in reference 4 as the
Ground Test Input, and will comend the Autopilot System unless
the Gyro Aplifier outputs are MAIJALLY set to their duy load
by the Guarded Switches in the Auxiliary Control Panel directly
above AT? control panel.

This switch (a MCKEWTARX toggle switch) will eneodo the signal to
RCLEARP the indicated functions when pressed, The indicator lights
wiLl go OUT as these functions are cleared.

This is a M4EKWARf toggle switch which, when pressed DOWiD
will OCLARO the previwsly dhosen Gyro Magnitude.

This siitch wil interrupt Gyro Niling in any or al of the con-
trol channels. It is operated in the same manner as the Channel
Switches. (To select more than one channel, the switch umst be
set and the pushbutton directly below pressed each time.)

2.33.3 () m As M RM WNTRO

After the Serve Test Signal has been defined as to CHANNL, FUNC-
TIOX, and MAGNITUDE, it may be routed to' thi Integiiaor''through
this .switch. Provided the corresponding Servo Test Signal Channel
is closed through; more than one channel may be chosen.
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2.3.3.3 (Continued)

" (2) INTItEPTINrRL*UL

The Integrator INPUT and OUTPUT is bridged by a Nulling Amplifier.
Using this switch will interrupt the Nulling Path and prevent the
Integrator OUTPUT into the Servo Amplifier from being Nuled.

(3) StO AiLI D -IRET I101T

Any of these selections UNGROUNDS the Servo Amplifier INPUT and
connects it to the Test Signal OUTPUTS frca AT? (through the
OUX1DN switches in the Autopilot Test Monitor Panel directly
above.) (See figure 14.)

WEJI The function of these switches may best be described as
OSPLITTIGa the Autopilot System. When the switch guard
is closed, the Gyro Axplifier is *SPLIT* from the Servo
Amplifier Swing Junction and connected to a diuy loads

The test signal path from the Programmer is connected t o
the Serv Amplifier INPUT in its place. With the switch
guard RAI= and the switch operated to the RIGHT, the
dy load is RROVN) from the Gyro Amplifier OUTPUT.
The Gyro Amplifier OUTPUT is connected to the Servo Am-
plifier IMPUT as it would be for NORMAL Autopilot operation.
Simultaneously, the AT? Scrvo Test Signal is DISCONNECTI)
frm the Servo Amplifier INPUT.

2.3.3.4

(1) AF J

Buck-Out Awplifiers are provided to "buck-out" the Flight Programmer
Signal at the Swning Junction of the PITCH and HOLL Gyro torquers.
This switch slects and closes this *buck-out* path.

(2)

Depressing this )OMTAR toggle switch CLEARS Buck-Out Aaplifier
selection, flight Programer Start selection, and Rat* Computer to
Taw selection.

Depressing this M)MENTARY toggle twitch starts the Flight Programmer.

OTZ: This is, in effect, equivalent to Misile tbilical
P Lug PI W W OU;.

6r
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2.3.3.4 (Continued)

(4) 19E CC4PU'rm T Aw

These computers "RZAD OUT" the pitch ocponent rates UNESS the
Rate Computer to Taw Lever switch is depressed DOINWA.

EDTEs This ftnction selection is cleared by the Clear Switch,
located UNDPZ the Flight Progrmmer.

2.3.3.5 U W 9Z B

()

The Tape PUNCH and Tape RWADIR are clutch driven by a&4AC Motor.
The Motor Switch must be "ON* when REUDING or PUNCHING tape. The
Motor Switch should be 'OFF" when "SHUTTING-DOWN', or during MAUAL-
TEST operation.

(2) 2 =ioQ Drta S toR WiT RP

This switch is rotated to the desired position to PUNCH TAPE,
(+.+ ) READ TAPE, or CHECK-OUT the Programer Selection Circuitry.

(a) LutoQRad Tam Poeition

In this position the Telephone Dial, Selectors and Clea
switches are DISABLM. The Ingine Position Output. Mode
controls are -NOT offected, therefore, the AUTO-MAWUPAL
toggle switch must be set to AUTO when reading a PRE-
PUNCH tape. The tape reader contacts are now ENM-
GIZN) and the unit is ready to READ a PRE-PUNCHED tape
program.

(b)

In this position, the Punch, Reader, Progrun Step Counter,
and Relay Matrix Signal Generator OUTPUTS are DISABIED.
Power Is still being supplied to the Servo Amplifier,
Signal Generator Motor, Panel Indicator lights, Punction
Generator Transformers, and Servo Drive Precision Resistor.
The unit is in STANDBY condition PROVIDED the power is "0 N".

(o) Hanaa-Test Po*~itign

In this position the Program Step Counter is DISABLED. The
remaining components are operative and a - -gra. may b
chosen, selection checked, and outputs MONITORED at the test
Jacks which are connected AHEAD of the output cutoff switch.
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2.3.3.5 {Gonti=ed)

(d) _bA&L-Ze Foit h

In this position the Signal Gnerator is DISABLE. (This
is done to permit the operator to select the program with-
out unzecessary wear on the signal generator gear train and
clutches).

When this switch is in the WOCAL PCB ITION9 the Reader OI-Clf
switceh controls the reader engage clutch. When the switch is in
the REMTE positiong a signal indicating "GAS GENERATOR VALVE OpFE2
from the ENGINE CONTROL SXSTIM ACTUATES the Reader Engage Clutch.

2.3.3.7 jQZM10

(1) PrAW-TO S IDICATIOR lIGHTS (Zgm Ml')

This pushbutton switch, ISOLATES ALL the indicator lights on the
panel and provides thea with +28 volts DC for a check of lamp con-
tinuity.

NOTE: The Mater Power Control MIDST BE OFF to make this test.

(2) gZ

MWOmntary depression of this pushbutton applies the three (3) types
of power required for Programeroperation to the system. The in-
dicator lights directly above indicator when the power is being sup-
plied. The power will be applied until the hold circuit is BROKEN
by an OFF SWITCH (deswribed below).

This MCIENTARY pushbutton INTERRUPTS the Power Hold circuit and dis-
connects all power from the Programer Systma.

NOTEs A Pilot Relay connected to the +28 volts DC power control
OPES the indicator light circuits in the Autopilot Test
Monitor Panel so the nulling and dumy load indicator
lights will NOT light when ATF is not in use.

the Gyro Signal and Servo Signsl Jacks are connected to the respective
ouLtputs ahead of the Output Cutoff Switch to permit monitoring of these
Dignals, whether or not the outputs are closed through.
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2.3.3.7 (Continued)

All outputs frem the Programmer to the respective Autopilot com-
ponents will NOT be closed through UNIESS the guard on this switch
has ben raised and the switch thrown UP to the ON position.

(6) a1 TA DIA

Use of the Telephone Dial to advance tape in MANUAL opirating
mode has been described in Paragraph (B) of Section 2.3.3.1 of
this rept,.

2.3-3.8 A=1T IMTT NUOI

(A) The Autopilot Test Monitor Panel is located in the Autopilot Test
Progremr A iliary Console (see Figuret 15)i - ,o It contains
one row of indicator lights for each channel whiah indicate the
signal routing being effected by he Programmer, and the guarded
switch which .oloses the Gyro Si I through to the Servo Amplifier
(as mentioned above). A digital voltmeter read-out with a rotary
tAtch for selecting the various power aources, and a read-standby
switch (so that the voltmeter need not sample the voltages con-
timuusly).

() The Frogrmaer continuity step oounterindicates progress of the
progra= (AS INDICATED ABOVE). A monitor of correct phase rotation
is maintained by an indicator light. If this light goes out, on-
nections of the three (3) phase# 400 cycle power must be re-arranged.

2.3.3.9 T? PROCqAO BUA = AC.

The base supporting the ATP Console and Auxiliary Console comprises the
Quarter Rack. It houses the power supply which is used with the 'Signal
Generator Servo Amplifier. Front Panel aoess to the power supply, for
output monitoring ard adjustment, is through the double doors on the
front of the cabinet. (The digital voltmeter equipment box is also
mounted here. Se Figure" 15.)

3.0 ThA1iC 1AX$TON M1IT (%&h"5(IW1

3.1

The Transducer icitation Unit (TEa) contains equipent for TEST and
SIGNAL, MASURRM throughout the Autepilot Control System. It Is located
in the Control Center Blockhouse. The =nit operates in conjunction with all

QG puvnat of the Autopilot Control System.
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3.2

The purpose of the Transducer Excitetion Unit (TEU) is to provide
Test and Measurement of Autopilot Control System components from the
Control Center Blockhouce PR'.OR to and DURING tests of the Missile.
The Tranauder Excitation Unit (TEJ) provides all the equipment re-
quired for its function in one location# thereby making Test and
Measiu'ement an easier, more rapid procedure.

3.3

The TUJ is comprised of a 72. by 24 1 by 24" steel cabinet containing
eight (8) rack-mounted drawers and panels which may be drawn out on
"chassis-traks" for servicing, maintenance, or calibration of tho sub-
assemblies contrin,-d therein. At the foot of the TFU is a screened and
grilled compartment which contains the blower motor which provides
cooling for the TEJ. 7he draora are vertically mounted as follows:

(a) 7-66850 - KOSTER RATE COMPU IER PANEL

(b) 7-66850 - VERNIER RATE CCYPUTER PANEL

(a) 7-68025-3 - RATIO TRANSFOMER PANEL

(d) 7-68025-27 - TEST PANEL

(e) (No Drawing available at this time) - CONSTANT CUlYiENT EXCITATION
PANEL

() 7-68058 - DIMODULATOR PANEL

(g) 7-66851 - SWING AMPLIFIER PANEL

(h) 7-68056 - DC POWER SUPPLY PANEL

(i) -- -- -- BIOWER MOTOR

(1) BOOS'EFR ATE COMPUTERPANEL (7-W650)

There are three Booster Rate Computer Units contained in this
panel. Switches are provided to select inputs from either the
Booster Engine Position ' "ensducer Signals or the Integrator out-
puts. Whsn Booster Engintz Positlon Transducer S~gnals are being
tested, the Rate Cceputers can be switched from PITCH CHANNEL to
YAW CRANNEL by a signal from the AUTOPILOT TEST PROGRAMMER. (See
Paragraph (5) Section 2.3.3.1.)
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3.3 (Continued)

(2) V~iFJ RATE mwaPTU iANE (7-66650)

There are two Vernier Rate Computer UNITS contained in this
panel. The Vernier Rote Computer Panel performs the same func-
tion in respect to the Vernier Engine Position Transducer Signals
and Integrator outputs as the Booster Rate Computer Panel does
for the Booster Engine Position Transducer Signals and Integra-
tor outputs and the procedure followed is the same.

(3) W10r~ TRANSj2M, rgiuE (7-6S025.-3)

This is a vendor furnished item. The Ratio Transformer provides
calibration voltages for the Engine Position Indicator circuits
("e Paragraph (M), Section 1.1.2.2) and the Autopilot Signal-
Monitoring circuits (see Section 4.05. The OUTPUT TO INPUT RATIO
is not by FIVE rotary switches and a potentiometer. The OUTPUT
signal is connected into a switching system on the TEU Test Panel
(see Paragraph (4), Section 3.3).

(4) W (7-4025-27)

The Test Panel controls the TEST and CALIBRATION SIGNALS from the
Ratio Transformer to the Autopilot Control System. Switches are
provided to control TEST SIGNAL PHASING. The 115 volt, 400 cycle
line voltage and the Ratio Transformer output voltage can be tested
from the panel via test jacks. If no 400 cycle line voltage Is
available, a PORTABLE 115 volt, 400 cycle source can be connected
into the system through a pair of Jacks on the panel. The TEU can
be energised WCALLI, without turning on the Autopilot Control Con-
sole, by a switch on the panel.

(5) WOJSTAW CUJRR. SJCITATON PKI EL (No Drawing available at this time)

This panel contains the Constant Current Power Supply which supplies
a .)1NSTANT 45 Milliampere, 400 uycle current to the Engine Position
Transducers (MICROSYNS) on the Booster Engines. The positfon Signal
output from each transducer is DIRECTLY PROPOTIONAL to the exci-
taticn curntnt. Therefore, to maintain accuracy, the Constant Cur-
rent Power Supply STABILIZES LINE VOLTAGE VARIATIONS ad CH)NGES IN
LOAD RESISTANCE. This is a vendor furnished item.

(6) DWDLM PA9Ej, (7-68059)

This panel contains TEN (10) Phase Sensitive Demodulator Units. Those
NO0V MT 400 cycle PHASE-REVMi SING signals into POLARITY-REVERSING

DIRECT CURRE2NT siun]s* Inputs- to 't6 Pemoduistors are the Engine



REORT NO. W 27 1[

DATE otob: 19:
MODEL s

-27-

3.3 (Continued)

Position Transducer Signals. The Direct Current Output Signals
are connected to the Engine Position Indicator Heters on the
AUTOPIOT AUXILIARY 07ntROL CONSOLE (see Paragraph (3), Section
1.1.2.2). Each demodulator consists of a tranaistorised demod-
ulating circuit and a Reference-Voltage Phase-Shiftero Each de-
modulator circuit can be corrected for transducer and lineaphase
shifts by the Phase-Shifter. There is a GAIN and PHASE SHIFT
control located in each demodulator unit. (These require a
screwdriver for wdjustment.) Test jacks are provided on the
panel at SIAL. INPUT and SIGNAL OUTPUT points.

(7) St1NG AnLIFE PANEL (7-6W )

There are FOUR (4) Siining Amplifier UNITS in this panel. These
provide a SV4 (DIFFE RElC) signal frm a pair of Engine Position
Transducer Signals (icrosyna). Each Suwaing Amplifier Unit pro-
vides one of the following SUM (DIFFJENCE) outputs:

(a) BOOSTER N0. 1 and BOOSTER NO. 2 - PITCH

(b) BOOSTER NO. 1 and BOOSTER O. 2 - YAW/ROLL

(a) VMIER NO. I and VERNIER NO. 2 -PITCH/ROLL

(d) VERNIER NO. 1 and VERNIER NO. 2 - YAW

From these output signals, INSTANTANEOUS POSITION DIFFERENCES be-
tween pairs of engines (operating in similar axis) can be deter-
minzd. The major oempnents of each Suming *plifier Unitare TWO
(2) transformers, a duo-triode vacum tube, FOUR (4) padder capa-
cttors, and a Test Selector Switch.

(8) W Q MU(7-W856!

The DC Power Supply is & vendor furnished item. It supplies B+
and bias voltages to the Rate Computers and Summing Amplifiers.

The Blower Motor is a SPLIT-PHASE, sleeve bearin, 1/4 1.P., 1725
WPM, ,10 volt AC, 60 cycle motor, resilient mounted. The pulleys

will deliver 600 to 800 cubic feet per minute; reversed they will
deliver up to 1,000 cubic feet per minte. The motor assembly is
mounted behind a filter System which may be removed for cleaning.
The cleaning shoud be do ne according to the amount of dust, sand.

...... , ~~a ~~te particular location of the TWIJ.
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4.0 aU'rPI MITOR AM NQL UNIT (7-66900)

The Autopilot Monitoring and Control Unit serves as a terminal point
for Control, Test, and Measurement signals between the Missile Auto-
pilot and the Control Center Blockhouse.

4o2

The purpose of the Autopilot Monitor and Control Unit is to provide
a compact, convenient package for the various control circuits and
electronic components required to perform the functions for which the
Autopilot Control Systa was designed.

4.3

The Autopilot Monitor and Control Vnit is housed in a 72" by 24" by.
24" steel cabinet located in the Fuel Transfer Roca. It contains the
following sub-assembliess

(a) 7-66908 - TIS? PANEL

(b) 7 6916 - SIGNAL ISOLATION WIT

(a) 7-66921 - ISOLATION AMPLIFIER

(d) 7-"6955 - VULLING AMPLIFIER PANEL

(e) 7-66971 - NUING A I IFIER

(f) 7-66989 - TEST RELAY AND CAL1BRATION PANEL

(g) 7-66990 - RELAUY AN BUCKOUT MPLIFIUPAXEL

(h) 7-66894 - BUCKOUT MPLIFIER

(i) 7-66988 - ENGINE E~MCISE PROGRAKMER

() 7-66935 - POWER SUPPLY PANEL

(k) -.-... BLOWER

The entire unit is vendor furnished. The major components ar" contained
in aine panels (including the BLOWER which provides cooling for the unit).
Eight of these panels are mounted in chassis tracks and can be pulled out-
waA, drawer fashion, for maintenance or calibration work and all are mounted
vertically, The followin_ list of panels i fe they .ee in the .. t tr
top to bottoms
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4.3 (Continued)

(a) TEST PANEL

(b) SIGNAL ISOLATION UNIT (1)

(c) SIGNAL ISOLATION UNIT (2)

(d) NULLING AnPLIFIE UNIT

(.) TEST RELAY AND CALIBRATION PANEL

(f) RELAY AND ENGINE EXERISE PROGRA ER

(g) RLAY AND BUCKOUT AMPLIFIERPASEL

(h) POW SUPPLY

(i) BLWWR

(I.) INIXj (7-66908)

The Test Panel provides a means for testing the PHASE and GAIN of
the Isolation Amplifiers. It contains Filament power and Quadrature
Signal eirduitry, Mixing Network, DC Amplifier, Cathode Follower,
andtMeter circuitry.

(2) SI~g&A ISOL&TON UTS (7-66916)

There are TWO (2) PANELS of Signal Isolation Units. kaoh contains
fifteen (15) "ACTIVE" Isolation Amplifiers and five (5)-8SFARE Iso-
lation Amplifiers. Each Isolation Amplifier has a gain of one (1).
(Reference Schematic Drawing No. 7-66934.) The main chassis and
panel contain a Selector switch, three (3) Filament Transformera,
fifteen (15) Isolction Amplifiers# and five (5) spare Isolation
Amplifiers. The Selector switch is capable of connecting a TEST
INPUT from J501 to a selected Isolation Amplifier. At the same
time it can connect the output of the selected amplifier to J501.
Each of the three (3) Filament Transformers supply 6.3 volts fila-
ment power to five (5) plug-in Isolation Amplifiers. Test points
are available for checking voltage from the Filament Transfomer
T301, T302, and T303.

(3) INDIVIDUAL ISOLATION AMPLIFIE (7-6%24)

Relative importance of the Isolation Ampltfier in regards to the
Autopilot Monitior an6 Control Unit merits a description of it aside
from the Isolation Amplifier Unit Panel. (Referenq* heatic draw-
Ing No. 7-66928.) Each Isolation Amplifier has a gain of 11.04%
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4.3 (Continu~ed)

which can be adjusted by R103. The gain should remain within
0.1% over an input range of 0 to 10 volts rmat 390 to 410 cpa,
and during a continuous operating period of twelve (12) hours.
The phase shift of the amplifier is adjustable by C102 to 180
degrees and should retain a phase shift of 180 degrees 10.50 degrees
for a oontinuous operating period of twelve (12) hours. Each Am-
plifier. has an input impedance of not less then one (1) mesobs and
an effective output impedance of les than ten (10) olas. Kinium
load Impedance is 10,000 ems. The Isolation Amplifler is designed
to provide alow drain of the source signal when relaying a signal
to the recorder and with a miniu= of phase shift.

(4) im I tuam U& (7-6955)

There are six (6) Nulling Amplifiers in this panel. Each with a
gain of 2D. The function of the Nulling Amplifiers is to Null
the Displaaement Cyro and Integrator Outputw.

(5) L AND L(7-669)

This panel has 6 relays, 10 resistors, and 10 precision potentio-
meters. The patentiameters are used to control the INPUT SIGNALS
to the Isolation Amplifiers. The relays provide switching for the
INPUT SIGNALS to the Amplifiers.

(6) RzLAY A&M yl IGIE~ iS P10R&OW (7-66988)

This panel contains nineteen (19) relays which direct signals
throughout the Autopilot Control System. The Programmer consists
of a MTOR-RIVYN# CAM-ACTUATED SET of eight (8) switches. This
panel is used to program a RPEATABLE SEQUENCE of signals into the
system. It is used when the Autopilot Test Programer is DISCONNECTED
frm the Autopilot (Airberne).

(7) rBUC T AMPL PAN (746990)

This compenent contains twenty-oix (26) relays and two (2) Buokout
Implifiers. Th* relays provide switching of the INPUT and OUTPUT
signals to the Apilotos-. Each Buckout Amplifier reciives sig-
nal INPUTS from three (3) sources, and aupplies a Buckout Signal to
a Gyro Torquer Input Mixer. This unit is used in conjunction with
the AUTOPILOT TEST PROMRAW9ER which is located in the blockhouse.
(See Section 2.0)

The Power Supply is regulated and supplies PLATE VOLTAGE to the

C 14\LR N T4-L
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4.3 (Continued)

various vacuum tubes within the 'Aut.opilot Monitcr and Control
Unit. The PoweT Supply also contains a three (3) phase Circuit
Breaker which controls power to the Power Supply itself as well
as to the other electrical components within the Unit, such as
the blower, filament transformers, etc.

(9)Aw=I R

The Blower Motor is a SPLIT-PHASE, sleeve bearing, 1/4 H..
1725 RPM, 110 volt AC# 60 cycle motor, resilient mounted. Pulleys
will deliver 600 to 800 cat; reversed they will deliver up to
1,000 aft. The Motor Assembly is mounted behind a filter panelp
elemenit9 and removable grill. The filter element may be removed
for oleanizg. The frequency with which this cleaning is done will
depend on the particular location of the unit (i.e., amount of
dust, s&, moisture, etc.)

5.0 OPERATION OF THE AUTOPIOT 00NT!ROL SI S

5.1

-The Autopilot Control System at the Sycamore (8-1) site will be used
to onduwt both the SIMULATED LAUNCH (ATMTC TYPE) tests and the CAPTIVE
YIRING (SYCAMORE S-1 TYPE) tests of the Missile Autopilot. The TWO (2)
types of texts will utilise the Autopilot Control Console and the Auto-
pilot Test Programer respectively. The TWO (2) tests will be described
separately in this report.

5,.1.1 SIMULATE) L CH (A= T!E) TESTS - DESCIPTIO

The Gimbaling Tests exercise the Booster Engines in PITCH, YAW,
and ROLL channe4s, (one at a time) from one extreme, through
center, to the other extreme and back to center.

(a) PRIOR to the Gilbaling Tests the POGRA4MER ZERO INDICATOR
(Paragraph (2), Section 1.1.2.4) on the Autopilot Control
Console Panel MUST be lighted. (This is a GREEN Press-
to-Test light le&ed above the Decade Event Timer Switch.)

(2)

This test consists of measuring the time from RELEASE of the
ACC;J2F4O!TER NULL to BOOSTER CUTOFF. (The Decade Event Timer

4, will rerd the eep .gi 1%,1- - lea Sction 1.1.2.3).
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5.1.1 (Continued)

(a) . Ctoff Indicator- See Paragranh (3). Section
34a This is an AMBER Press-to-Test light which

omes "ON" r du ing : the right Programmer Tests
d. thM.Jntegai g earete- Testa the moment

Booster Cutoff occurs,
5.1.1.1 _ &AI4-UP AN PRE-OFERATIOI CHECKOUT

(1) flK ]a M (Ref. Paragraph (6) Section 4,3)

This chassis is located in the Autopilot Monitor and Control
Unit in the Transfer Room, It must be chocked prior to Simu-
lated Launch Tests to determine that the Autopilot Control
Console is connected into the system via the plugs at the rear

Cl of this chassis.

NOTE: Because the Autopilot Monitor and Control Unit 's
located in the Transfer Room, the plug connections 1.. Z
oust be cheocked PI(R to fueling the Missile as the
transfer room CANNOT be entered during or after

(2)

.(a) The Blockhouse power must be availablw to the Autopilot
* Control System via the PAD FACILITY CONSOLIZ This con-

sists of:

28 volts DC

115 volts AC, 400 cycle

115 volts AC, 60 cycle

(b) The Secondary Distribution Power (28 volts DC) is also
applied via the PAD FACILITY CONSOLE.

(3) D!2aQC341Z Q= MaT- (Ref. Section 1.1,

(a) Close Panel Power Switch AMBER Prens-to-Test iight
above ditch cones O'.

(b) Close Missile DC Switch ARBU. Press-to-Test light
above switch comes "O0 .

The three (3) AMBER Gyro
Coarse Heater lighte comeC ~Io~
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5.1.1.1 (Continued)

Q&=QVt The Gyro Coarse Heaters (Displacement Gyros)

are now energized. The operator must now allow

approximately FIFTEEN (15) MI)I FS FOR the heaters
to bring the Displacement Gyros up to temperature.
As the Gyros reach the required temperature, the
AMBER Gyro Coarse Heater lights will go "OFF"And
the GREEN "Heaters cycled" light will come on.

(o) Close Missile AC Switch AMBER Press-to-Test light
above switch comes "ON".

The Three(3) AMBER Gyro
Coarse Heaterlights come
RON".

NOTE: The Gyro Fine Heaters (Displacement Gyros) are now
enargized. The operator must now allow approximately
IJlFT (15) MINUTES for the heaters to reach "OPERA-

TIONAL FINE TIMPERATURE" and the Displacement Gyro
Spin Motors to come up to speed. When this has taken
places the AMBER Gyro line Heater lights will go "OFF.

5.2 abOSTE ENGINE AMD GY = E CISE (MANUAL)

(1) XMcIZ mC= a

(a) Meter Selector Switch ?AMPLIFIER*

(b) Integrator Null Switch NNUI,"

(c) Gyro Null Switch NULL"

(d) E erise Selector "GIRO EXERCISE-RELEASE IN-
TEGRATOR NULL"

(e) Gyro Disable Switch "OFF"

(f) Channel Selector Switch *"PITCH CHANNEL" (For'this
particular examp e.)

'IUM The procedure for exercising -the Yaw and Roll
channels ie identical.

(2) M& PERATIOh -PItch ChRu!

(a) Ptess Exercise Start Switch. AMBER Press-to-Test light



DATE: ;oe123

5,2 (coeiuOd)

AMBER "titch" Channel light
comes "ON" indicating that
this channel is being exer-
dised.

' : .,. ..." --', 'Th .ir.,jisse quisejo is now underway.

The A Pros-to-Test light above the Exercise Start
Switch and the AMBER *Pitch* Channel light will remain

"ON* during the exercise cycle (approxiiately 13 seconds)
TORSd thel wine go "OFEP.

P oThe OUTPUT VOLTAGE from the
Pitch Gyro Amplifier is in-

i dicated on the Gyro Voltmeter.

Observe the Booster Engine Travel
on the n POSTION IthoCA-
TORS located on the ENGINE POITION
hPANEL of the Auxiliary Autopilot

cona ole.

Three (3) seconds is required
for the Booster Engines to travel
fr(m center (ero) to one extreme
and then six (6) seconds through
center to the other extreme.
They then return to zero in three
(3) seconds. (Total -af 13 seconds.)

The Gyros may be exeroiredt '4THOUT exercising the Booster Engines

(a) Placing the Xreroise Selector Switch on - "GYM0 EUERCIS1-

)(AINTAIN INTEGRATOR NULL"./
(b) Placing the $eter Selector Switch on - 5DISPLAC iiT".

NOTE: Theexeroise program is the same as above except
thire is 90 'IGNAL to the Servo Amplifiers and the
B06ster Egines remain at ZERO POSITION.

piW1 GYRO DISABLE SWITCH ON "DISABLE'.
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5.2 (continu i)

(This is to preclude the possibility of the
built-in interlock failing, thus permitting
excess structural vibration from oscillation
of the gyros.)

(1) PECKOU

(a) Channel Selector Switch On PSELECTD CHANEL',
(PITCH, YAW, ROLL).

t

(b) Exercise Selector Switch "ITEGRATOR EXERCISE-
MAINTAIN GYMh NULL".

(c) Static Firing Switch "ON*

(d) Integrator Null Switch "NULL"

(e) Gyro Null Switch WNULLW

*(f) Gyro Disable Switch 'DISABIWe

(2) ]C MUE OF OPERATION

NOTE: The exercise cycle is th same as when there is
W0 static firing.

5.2.1 L lr- U1-c= = s

To AUTOKATICAML EXRCISE more than one (1) channel, the following pro-
cedure of operatien is used:

IZ The Pitch and Yaw Channels will be described as an example -
all other combinations are operated identically.

(a) Channel Selector Switch ',PITCH-YAWN
(On the "Automatic* side.)

(b) All other switches SAME AS DESCRIBED FOR 'MANUAL"
EXERCISE.

(2) ROCMURE o O LATION

SThe Procedure of Operation is the same as that for
'MANUAL EXMCISE' - EXCEPT- IMMFDATE.LY on cnMpletInn

',of the *PITCH" Channel Exercise Cycle, the "YAW*
Channel oamenoes to exercise.

C~LI t4 LL
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5.3., AU=PII , R P1 M Swam E (Beier -t2 Lure 7. ection. .1.2,)

The Roll Program is set for the AMOUNT and DIRECTION OF ROLL required
of the Missile "after launch". PRIOR to operating the FLIGHT PROGRAM-
ME, the Roll Programer is set as follows:

(1) PRF,-PFMU19HgN O PUAlO

PRIOR to setting the Roll Programer it is necessary to compute
the voltage required to effect the desired DIRECTION and AMOUNT
of roll. This consists of ettablinhing a RATIO of ROLL VOLTAGE
to REFERENCE VOLTAGE, (Phase A on the Missile Bus), TIMFS TEN
(10).

i.e., ROLL VOLTAGI X 10 = RATIO
PHASE "A" REFERENCE VOLTAGE

i L If, dvIng a Roll Protram Set-up, the Phase "A"
Reference Voltage is 115 volts and the desired
Roll Program requires I volt to effect the re-
:quired amount of roll, then:

1 10 .ow115 volts

! The quotient of this ratio is read by the operator on
the ROLL PROGRAM VOLIMETE as follows:

(a) Press the MWKENTARY "ON- The four (4) readout "windows"
OFF-ON" Roll Program Set in the ROLL PROGRAM VOLTHETER
Switch to either the "Ro will indicate as follows: (Set-
or "L" position (RIGHT or up for RIG)W he-ding . viewibg the
LEFT) depending on the de- )(issile fro. the rear).
sired direction of ei.dingo

R .087

94MIM ROLL RhIO, UST j EXCEED .450.

SPRIOR to above operation check that all switches ou the
Autopilot * ontrol Console pertaining to EXN0!NE EXECISE
are "OFF" and throw the "READ-STANDBY" switch to the
"READ" position.

(b) Once the desired roll program is sot2 return the "READ-

necessary wear will not be imposed on the Roll Program
Voltmeter circuit).
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5.3 (Continued)

() Place the Decale Timer Selector Switch on the ."FLIGHT
PROGFUMMER" position. The ROLL PROGRAM is now ".15r"
and will b operated by pressing the Program Start
Switch.

5AM =T RUPD SIGNAL (Befor tR rigu.._

The Autopilot Ready Signal is an indication'to the operator at the
TWT CONDUCTORS CONSOLE that the FLIGHT PROGRAMMER is on ZERO and the
Autopilot Control S6.stem is ready for "launch".

(a) Integrator Mulling Switch "NULL"

(b) Gyro Disable Switchil "DISABLE"

(o) Gyro Mulling Switch -NULL"

(d) Exercise Selector Switch "OFF"
-OR-

Static Firing Switch "ON"

(e) Engine Zero Switch "ON"

(Located on the Autopilot
Auxiliary Control Console
- Engine Position Panel.)

(f) Check affected indicator Either "ON" or "OFF"

lights for above positions, accordingly.

(2) PrMCEWMX OP>ATON

When the PRE-OPERATION hECKOUT is completeds

(a) Autopilot Roady Switch NAUTOPILOT READY*

The GREEN light above the svit-h comes "ON" and a GREEN
light on the "PRE-START" panel of the TEST CONDUCTORS
CONSOLE comes "ON".

5.5 CAPTIVE [IRING (SYCAMOE 8-1) TESTS

Tests of the Autopilot during Captive Firing at the SYCAMORE S-I site
will be conducted from the AUTOPILOT TEST PROGRAMR CONSOLE I

(1) Q.. -,.JN== #
(N' J. i
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5.5 (Continued)

(a)

PRIOR to operatic , hie ATP must be connected through
this chassis whP Ai locrted in the Autopilot Monitor
and Control Urlit ,.. he Trilwfer Rom. If the Stiaulatod
Launch (AHTC TYJ j sts are conducted prior to the
Captive Firing (" x -e S-1) tets,. it ill be nockvar7
to change the p2- , ,inections from the rear of the 1Ai-
gins Exercise Ch is! tc- the Relay and Buckoui Amp! fier
Chaslis. This m , .e mp. ohed prior to fuelij. f
the Missile, as t.e T ,n " "..oom CANNOT BE ENTERED during
or after fueling of the Hisaile.

(b) The power requirements for these tests are the sae so
those for the Simulated Launch (AIMTC TYPE) test.. (Refer
to Paragraph (2), Section 5.1.1.1)

(2) Autopilot Test Monitor Panel

(a) Pitch, Yaw, and Roll Channel Switches '1O7F"

(b) Read-Standby Switch 0STANDDY"

(a) Voltmeter Input Selector Switch n"

(d) Programer Continuity Step Counter "00000" (Use reset
wheel.)

(a) Engine Position Output Mode Switch "AUTOR

(b) Reader-Punch Control - Motor Switch 00qFW

(c) Reader-Punch Control - Mode Selector "OFT"

(d) Reader Remote-Local Switch "LOCAL7

(e) Reader ON-OF7 Switch "OFF"

(f) Output Switch (guarded) "CUTOFF"
(Guard closed)

i ,.,At~l!2 Loot Progamer ..... ower _§uy_!z (Muya=.

(a) All Control Knobs Extreme Counter-Clockwise
position. (Minimum voltage)
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(a Froexs the PraZt IA.T* *kh- (-W&i Sweitch isolates a-1ldicator lighto (Power OFF) the indicator lights on theSwitch. 
panel and provides them with
28 vda for a check of lamp
oontiMnity. : The Power
C-- trol '"0771 switch must be
00170~ to -k ±h, .S test.-

(b) Power Control On Switch Following lights 4ome "ONH:
28 V DC
115 V, 400 CPS
115 V, 60 CPS

These three (3) types of power, required for Autopilot TestProgrammer operation. have now been applied to the syste.The power will remain applied until a "hold circuit" isbroken by the OFF Switch located to the right o the ONSwitch.

U LUow suitable warz-up period. (Mainly for the Auto-pilot Supply Voltage Meter.)
(c) OBSERVE 

GREE Phase Rotation light should
be "ON" indicating that Missile AC
power is applied. (This light,located at bottomcenter of ATp
Test Monitor Panel.)

(d) Autopilikt Supp2y Voltage "READ"
"RED-STAxDBV Switch

(e) oltaeter Input Selector Read voltage of each Input SelectorSwiwh ? Rotate throllgh Switch position Sn the AUTO[PIOT
"DC~ 'A", " A", %BSUPPLY VOLTAGE 1METER.

Mf Return HPrD-TANJByN OSwitch to "OTANDBY".

(g) r-t all Power Supply poten- Minimu Voltage
tio120ter knobs to extrama
COUNTER.C~cjKwlcE position.

1O1\L4D~E~~hN L
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(h) Power .itob { ou power nPOWER"

supply)

wnf4& ' -150 VOLTS"

() 300-450 Volt Switch 030-0 VOLTS"

Allow suitabla wara-up for the Power Supply,

(k) Adjust 0-10 V AC, 10 A Knob "6.3 VOLTS* (small CenterMotor.)

(1) Voltmeter Selector Xnb
to -150 volts and; '300 VOLTS" (Power SupplyVoltmos.)
0-300 volt Potentiometer
Knob to required adjust-
sent,

(a) Set 450 Volt Output 0450 VOLTS" (Power Supply
Voltmetor.)

(6) PoGM OF OIPWUJOg

(a) zeajl a1u
load and Route an eight (8) inch roll of blank paper tape
into the tape dispenser assembly as shown Xn Figure 11.

i.e., Under the Guide,
Over the tension arx,
Under the runout arm, plastic chip guide, punch
hDlddown arm, (which aiings out to permit the
tape to be properly aligned on the sprocket driva
wheel), and around the punch talce-utp wheel.

SWhen loading a PRE-PUNCEM TAPE which is
to be read, it must be wound onto the READER
FEED REEL. It in DPORTANT to MARK CLEARL
the BM3INNING and END of the tape so as to
wind it correctly on the Reader Feed Roel.
The tape is then fed over the top of tho
RFWI, and under the Reader Holddown Arm
(which is raised to permit tape aliment).

(b)
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Reader-Punch Control "ON"
Motor Switch

(c) Reader-Punch Control Mode "MANUAL-PUNCH TAE"
Switch

(d) Hake desired program molec-
tionm with any combination
of selector switches de-
scribed in Sections 2.3.3.2
and 2.3.3.2. khen the last
selection is made, the test
may begin.

NOTE: ALWAYS make selections from LEFT to RIGHT.

(,) Ig8aa

Withipunhed tape on READE FEM REEl (load punched tape on
REER FEED REEL and under READER HOLODOWi'ARM as shown in
Fikure 20), make certain that blank tape is ALSO threaded
ip Punch as the system is arranged to punch a DUPLICATE of
the tape being read.

//IRea drPunch Control Motor "ON"

/ Reader-Punch Control Mode "AUTO-READ TAPE*
S/lector

Reader-Punch Control NLOCAVI (If "ON-OFF" switch is
Reader-Remote-Local Switch to control start of

test program, or ORE-
MOTE" if Booster Tgni-
tion Start Signal 4e to
control atait of test
program.)

If the tape breaks, binds, 4r runs out, Yhen the
RWOTE-XXCAL switch is in "REOTE" position, the
programmer outputs will be automatically cut off
#nt the rier~~ ctc dize+-04i- 0 Th-W. prga 11
effoct at the time will hold; therefore, the pro-
gramaer should be CLEARED by setting the Mode Switch
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to a "M.NUAL" position and operating the CLEAR
switches involved.

SMASS CLEARING of the )rogram in effect may be ac-
cemplished at any time by turning power "OFF". If
the tape breaks, blnda, or umms-out with the Remote
Local Switch on PLOCAL", the reader clutch will
disengage.

(7) xj1  gz
(a) ulftite S letins

Outside of channel selections, multiple selections are
meaningless. AT? will send out the vector sum of multi-
ple signals chsen.

(b) l

It is Important to clear a function. Otherwise, the unit
4 will hold the program INDVINITELY or until power is

turned "OFF*.
K

The outputs of the SIGNAL GNMATOR concerned with SWEEP
frequency and RAMP functions are prododed by Precision
Potenticacterst therefore, the functions end when the
limit of potentiaaeter travel is reached. These signals
will not repeat indefinitely.

F' (d)

The total Ramp starts at ZEM, progresses to m Ax=# re-
verses to an equal, opposite polarity (phase) maximu, and
returns to ZM O. The time given on the Autopilot Test Pro-
grammer Control Panel is that to reach the first peak or
maxi". The total ramp will return to ZER in four (4)
tmes this duration and will remain thereuntil cleared.

The Autopilot Test Programmer Contrul Panel indicates the
total time to SWEP from 0.3 cps to 20 cps by specifying
the total number of cycles p:oduced in this period. When
the HIGH 1W of the SWEET (22 cps) is reached, the Frequency
Generator will continue to put out 22cps until the function
is cleared.

_-A
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